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BEST AVAILABLE I COPY 



REMARKS 



Claims 9- IS and 21-23 are pending in the application. | 
It is noted that the claim amendments are made only for more particularly pointing out the 
invention, and not for distinguishing the invention, over the prior art, narrowing the claims or for 
any statutory requirements of patentability. Further, Applicants specifically state that no i 
amendment to any claim herein should be construed as a disclaimer of any interest in or rijght to 
an equivalent of any element or feature of the amended claim. 

Claims 9 and 12 stand rejected under 35 U.S.C. §103 (a) as unpatentable over U.S.iPatent 
No. 6,1 14,051 to Nishimura et al.(hereinafter, Nishimura) in view of U.S. Patent No. 6,34iZ,734 

i 

Bl to Allman et al. (hereinafter, Allman) and U.S. Patent No. 6,165,880) to Yuang et al. | 
(hereinafter, Yuang). Claims 10, 13, and 14 stand rejected under 35 U.S.C. §103(a) as 
unpatentable over Nishimura in view of Allman and Yuang, and further in view of U.S. Patent 
Application No. 2003/0008467 Al to Kai et al. (hereinafter, Kai). Claim 1 1 stands rejected 
imder 35 U.S.C. § 103(a) as unpatentable over Nishimura in view of Allman and Yuang, and 
further m view of U.S. Patent No. 5,891,799 to Tsui. Claim 15 stands rejected under 35 ij.S.C. 
§ 103(a) as unpatentable over Nishimura in view of Allman and Yuang, and further in vie\y of 

i 

U.S. Patent No. 6,391,713 Bl to Hsue et al. (hereinafter, Hsue). Claim 22 stands rejected junder 
35 U.S.C. § 103(a) as unpatentable over Nishimura in view of Allman and Yuang, and further in 
view of U.S. Patent No. 6,596,641 to Jost et al. (hereinafter, Jost). ! 
These rejections are respectfully traversed in view of the following discussion. 

L THE CLAIMED INVENTION \ 

9 

The claimed invention, as defined in independent claim 9 (and similarly defined iniclaim 

23), is directed to a method of fabricating a multilayer semiconductor device that comprises 

j 

forming a metal-insulator-metal (MIM) capacitor including a first metal plate, a dielectric layer 

i 

formed on the first metal plate, and a second metal plate formed on the dielectric layer, patjteming 
the second metal plate, depositing a nitride etch stop layer above the MIM capacitor, formmg an 
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interlayer dielectric on the nitride etch stop layer, forming a first via and a second via throjogh at 

! 

least the interlayer dielectric by an anisotropic etch process to contact the nitride etch stop! layer 

above the patterned second metal plate and above the first metal plate, respectively, and I 

i 

removing portions of the nitride etch stop laver. where the first via and the second via contact the 
nitride etch stop layer . \ 

An aspect of the present invention prevents degradation of the capacitor dielectric^ which 

9 

may be caused by excessive electrical charging and ion/plasma damage of the top and bottom 

* 

plates of a metal-insulator-metal (MIM) capacitor during anisotropic etching, by depositin|g a 
nitride etch stop layer above at least the top metal plate and the bottom plate of the MIM j 
capacitor. 

i 

Another aspect of the present invention prevents plate-to-plate electrical shorting of an 

■ 

MIM capacitor, which may be caused by either top plate etch-through or dielectric breakdown, 
associated with anisotropic etch processes above the level of the MIM capacitor, by depositing a 
nitride etch stop layer above at least the top metal plate and the bottom plate of the MIM j 

t 

capacitor. I 

I 

■ 

I 

n. THE PRIOR ART REJECTIONS I 

I 

A. The Nishimura Reference 

c 

9 

With respect to claims 9 and 23, the Examiner admits that Nishimura fails "to teach using 
the nitride laver as an etch stop layer: forming the first and second vias bv an anisotropic dtch 
process to contact the nitride laver: and removing portions of the nitride etch stop laver ." (Please 
see, Office Action, page 3, lines 14-16). ! 

« 

I 

* 

B. The Allman Reference I 

Allman discloses that an optional dielectric layer 47 may be deposited on top of the top 

i 

plate 44 to provide an etch stop for the via etched in the process of forming the via interconnect 

46 extending fix>m the upper interconnect layer 24 to the top plate 44 of the capacitor 20 (col. 6, 

I 

lines 41-45). The dielectric layer 47 will thereby prevent a portion of the top plate 44 from being 

I 
i 

« 

I 

* 
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etched away or degraded while die adjoining via continues to be etched through the IMD layer 26 

t 

1 

to the top of the bottom plate 33 (col. 6, lines 48-32, and particularly. Figs. 1 and 4-6). I 

I 
■ 

Claim 9 (and similarly claim 23) recites at least the features of "forming a first vialand a 
second via through at least the interlayer dielectric by an anisotropic etch process to contabt the 
nitride etch stop laver above the patterned second metal plate and above the first metal plate > 

respectively; and removing portions of the nitride etch stop layer, where the first via and the 

I 

« 

second via contact the nitride etch stop layer ." | 

i 

Applicants submit that these references would not have been combined as aUeged by the 

I 

Examiner. Indeed, these references are directed to different problems and solutions. | 

Specifically, Nishimura is directed to a semiconductor device having a MIM capacitor caffable of 

I 

being formed with less contamination in the active element region and having an excellent 
leakage current characteristic, whereas AUman is merely directed to pT^i^y^n^in p the growth of 

I 

material grains in the interoonnect laver which becomes one of the capacitor plates to avoi|d 

1 

defoimation of the capacitor plates . No person of ordinary skill in the art would refer to j 

1 

a patent for preventing material grain growth when attempting to reduce the contaminatiofi 

i 

in the active region of a MIM capacitor. Therefore, these references are completely unrelated, 

I 

and no person of ordinary skill in the art would have considered combining these disparate 

i 

i 

references, absent impermissibl e hindsight. i 

Therefore, Applicants submit that one of ordinary skill in the art would not have been so 
motivated to combine the references as alleged by the Examiner. Therefore, the Examineij has 
failed to make a prima facie case of obviousness. I 
Figs. 1 and 4-6 of Alknan clearly show that the optional dielectric laver 47. which ' 
allegedly corresponds to the claimed invention's nitride etch stop layer, provides an etch stop for 
the via extending to the top plate of the capacitor, does not extend over the bottom plate 33. 
which allegedlv corresponds to the claimed invention's first metal plate, of the capacitor 20, and 

a 

thus, does not provide an etch stop for the via extending to the top of the bottom plate 33. | 

Therefore, Allman &ils to teach or suggest at least the features of ^' forming a first via and 
a second via through at least the interlayer dielectric by an anisotropic etch process to contkct the 
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i 

nitride etch stop laver above the patterned second metai plate and above the first metal plate. 

t 

respectively; and removing portions of the nitride etch stop layer, where the first via and the 

i 

second via contact the nitride etch stop laver J ' as recited in claim 9 (and similarly in clainoj 23). 

It is the Examiner's contention, however, that the silicon nitride layer 516 of Nishimura 
extends over the MIM capacitor. j 

i 

Applicants, as discussed above, submit that these references would not have been ; 

j 

combined as suggested by the Examiner. Specifically, the disclosure of Nishimura teachels away 
&om the Examiner's suggested combination. Nishimura teaches fonning through holes 5l9, 520 
by a RIE process through the Si02 film 517 and the SiN^ film 5 1 6 to expose the top electrode 515 

1 

* 

and the bottom electrode 513. A gold interconnect layer 525 is then formed in each of thej holes 
in contact with the electrodes (see Nishimum Figures 5A through 5E). 

The claimed invention teaches forming a first and second via by an anisotropic etch 
process (e.g.^ RIB) to contact a nitride etch stop layer. The nitride etch stop layer prevents jthe 
vias firom contacting the top and bottom electrodes. There is no motivation or suggestion jto 
combine an etch stop layer with the invention of Nishimura because Nishimura requires that the 
contact holes contact the top and bottom electrodes so that the gold interconnect layers m4y 

contact the electrodes. The etch stop layer would prevent the contact holes from contacting the 

I 

electrode layers. | 

Therefore, AppUcants submit that these references would not have been combined jas 
suggested by the Examiner and that Allman and Nishimura (and any combination thereof)! fail to 
teach or suggest at least the features of "forming a first via and a second via through at least the 

i 

interlayer dielectric by an anisotropic etch process to contact the nitride etch stop layer above the 

i 

pattemed second metal plate and above the first metal plate, respectively; and removing portions 

j 

of the nitride etch stop layer, where the first via and the second via contact the nitride etchj stop 
laver. " as recited in claim 9 (and similarly in claim 23). 

i 

I 

r 
1 

C. The Yuang Reference 

The Examiner admits that Nishi nmiTa and Allman fail to teach forming the first and 

j 
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j 

second vias thiouph at least the interlaver dielectric bv an anisotropic etch process to contact the 

! 

nitride etch stop layer (OfiBce Action, page 4» lines 10-12). The Examiner then continues jto 

I 

state, "However, Yuang et al. (Figs. 1-3) in a related method to fonn interconnects using 4 nitride 

m 

1 

etch stop layer teach[es] forming a first (D and second (V) via through an interlaver dielectric 

(22) bv an anisotropic etch process to contact a nitride etch stop laver (20) (column 5, lines 16- 

j 

53)." (Office Action, page 4, lines 12-15). , | 

9 

Yuang does not cure the deficiencies of Nishimura and Allman, as argued above with 

< 

respect to the rejection of claims 9 and 23. Nowhere does Yuang teach or suggest forming first 
and a second vias through an interlayer dielectric by an anisotropic etch process to contact a 
nitride etch stop laver, which is disposed above a patterned second metal plate and above a first 
metal plate, respectivelv. of an MIM capacitor and removing portions of the nitride etch stop 

i 

laver, where the first via and the second via contact the nitride etch stop laver as recited in| claim 

9. I 

For at least the reasons outlined above. Applicants respectfully submit that Nishin^ura, 

I 

Allman and Yuang, either individually or in combination, fail to disclose eveiy feature of claims 

9 and 23. Accordingly, Nishimura, Allman and Yuang, either individually or in combination, fail 

i 

to teach or suggest the subject matter of claims 9 and 23, as well as claims 12 and 21, which 
depend fix)m claim 9, under 35 U.S.C. § 103(a). Withdrawal of the rejection of claims 9, 112, 21 
and 23 under 35 U.S.C. §103(a) as impatentable over Nishimura in view of Allman and Yyang is 
respectfully solicited. j 

i 

i 
I 

i 

D. The Kai Reference 

! 

With respect to claims 10, 13 and 14, the Examiner cites Figs. 5*1 1 of Kai for teaching 
patterning of a second metal plate (36) using an anisotropic etching process ([0045*0050]^ 
(Office Action, page 5, lines 13-1 5). \ 

Kai does not cure the deficiencies of Nishimura, Allman and Yuang, as argued abdve 

! 

with respect to the rejection of claims 9, 12, 21 and 23 because nowhere does Kai teach or! 

t 

i 

su ggest forming first aiyi a, second vias through an interlayer dielectric by an anisotropic etch 

I 

I 
I 

a 

I 

I 

f 
I 
« 
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I 
t 

i 

process to contact a nitride etch stop laver. which is disposed above a patterned second metal 

j 

plate and above a first metal plate, respectively, of an MIM capacitor and removing portidns of 
the nitride etch stop laver. where the first via and the second via contact the nitride etch stop laver 

as recited in claim 9. ; 

i 

For at least the reasons oudined above. Applicants respectfully submit that Nishimiura, 
Allman, Yuang and Kai, either individually or in combination, &il to disclose every feature of 
claim 9. Accordingly, Nishimura, Allman, Yuang and Kai, either individually or in combination, 

I 

4 

fail to teach or suggest the subject matter of claim 9 and claims 1 0, 13 and 14, v^ch depend 
fiom claim 9, under 35 U.S.C. §103(a). Withdrawal of the rejection of claims 10, 13 and |l4 
under 3S U.S.C. § 103(a) as unpatentable over Nishimura, in view of Allman and Yuang, ^ 
applied to claims 9, 12, 21 and 23, and further in view of Kai is respectfully, solicited. j 



£. The Tsui Reference 

1 

With respect to claim 1 1, the £xaminer cites Fig. 6 of Tsui for teaching removing ; 
portions of a nitride layer (16) using C4H3 (column S, lines 20-65). 

! 

I 

Tsui does not cure the deficiencies of Nishimura, Allman and Yuang, as argued abpve 
with respect to the rejection of claims 9, 12, 21 and 23 because nowhere does Tsui teach or 
suggest forming first and a second vias through an interlayer dielectric by an anisotropic etch 

i 
I 

process to contact a nitride etch stop laver. which is disposed above a patterned second m^tal 
plate and above a first metal plate, respectivelv. of an MIM capacitor and removing portions of 
the nitride etch stop laver. where the first via and the second via contact the nitride etch stop laver 
as recited in claim 9. ' 

For at least the reasons outlined above. Applicants respectfully submit that Nishimura, 

« 

Allman, Yuang and Tsui, either individually or in combination, fail to disclose every featia^ of 
claim 9. Accordingly, Nishimura, Allman, Yuang and Tsui, either individually or in 
combination, ML to teach or suggest the subject matter of claim 9 and claim 1 1 , which depends 
firom claim 9, under 35 U.S.C. § 103(a). Withdrawal of the rejection of claim 1 1 under 35 lU.S.C. 

f 

§ 103(a) as unpatentable over Nishimura, in view of Alhnan and Yuang, as applied to claims 9, 
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12, 21 and 23 and further in view of Tsui is respectfully solicited. 



F. The Hsue Reference 

i 
t 

With respect to claim 15, the Examiner cites Hsue for forming a second interlayer j 
dielectric between the second metal plate and the nitride etch stop layer (Office Action, p^ge 7, 
lines 7-8). j 

■ 

Hsue does not cure the deficiencies of Nishimura, Ailman and Yuang, as argued above 
with respect to the rejection of claims 9, 12, 21 and 23 because nowhere does Hsue teach or 

9 

su ggest forming first and a second vias through an interlayer dielectric by an anisotropic etch 

■ 

process to contact a nitride etch stop laver. which is disposed above a pattemed second metal 

< 

plate and above a first metal plate, rcspcctivelv, of an MIM capacitor and removing portiotis of 
the nitride etch stop laver, where the first via and the second via contact the nitride etch stop laver 
as recited in claim 9. I 

For at least the reasons outlined above. Applicants respectfully subnet that Nishimpra, 
Allman, Yuang and Hsue, either individually or in combination, fail to disclose every feature of 
claim 9. Accordingly, Nishimura, Allman, Yuang and Hsue, either individually or in 
combination, fail to teach or suggest the subject matter of claim 9 and claim 15, which defends 
from claim 9, under 35 U.S.C. § 103(a). Withdrawal of the rejection of claim 15 under 35iU.S.C. 
§ 103(a) as impatentable over Nishimura, in view of Allman and Yuang, as applied to claims 9, 
12, 21 and 23, and further in view of Hsue is respectfully solicited. 

I 

G. The Jost Reference 

With respect to claim 22, the Examiner cites Figures 1-6 of Jost for teaching a method to 

I 

1 

form a contact hole by forming a silicon nitride layer on a surface of a substrate, etching the 

■ 

sihcon oxide layer using a dry etching process and etching the silicon nitride layer using either a 
dry or wet etching process (see Office Action^ page 8, lines 1 1-17). 

Jost does not, however, cure the deficiencies of Nishimura, Allman and Yuang, as ^gued 
above with respect to the rejection of claims 9, 12, 21 and 23 because nowhere does Jost t6ach or 
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■ 

suggest fonning first and a second vias through an interlayer dielectric by an anisotropic etch 
process to contact a nitride etch stop layer, which is disposed above a patterned second mdtal 
plate and above a first metal plate, respectively, of an MIM capacitor and removing portions of 

s 

the nitride etch stop layer, where the first via and the second via contact the nitride etch stop layer 
as recited in claim 9. - 

For at least the reasons outlined above, Applicants respectfully submit that Nishimiira, 
Alhnan, Yuang and Jost, either individually or in combination, fail to disclose every feature of 
claim 9. Accordingly, Nishimura, Allman, Yuang and Jost, either individually or in combination, 
fail to teach or suggest the subject matter of claim 9 and claim 22, which depends fi:om claim 9, 
under 35 U.S.C. §103(a). Withdrawal of the rejection of claim 22 under 35 U.S.C. §103(€0 as 
unpatentable over Nishimura, in view of Allman and Yuang, as applied to claims 9, 1 2, 2 Ij and 
23, and further in view of Jost is respectfully solicited. | 

m. INFORMAL MATTERS AND CONCLUSION 

In response to the Examiner's objection of the Information Disclosure Statement filed on 
January 1 6, 2003, Applicants records do not indicate that an Information Disclosure Stateihent 

■ 

was filed on that date. Applicants submit that an IDS was filed with the Application on ' 
November 25, 2002. Applicants have reviewed the IDS filed on November 25, 2002 and it does 

* 

not appear to include a citation number P03. Applicants respectfully request the Examiner^ to 
confirm his objection. 

In view of the foregoing. Applicants submit that claims 9-15 and 21-23, all of the claims 
presently pending in the q)plication, are patentably distinct over the prior art of record andjare in 
condition for allowance. The Examiner is respectfully requested to pass the above application to 
issue at the earliest possible time. ; 

Should the Examiner find the application to be other than in condition for allowanqe, the 

T 
I 

Examiner is requested to contact the undersigned at the local telephone niunber listed below to 
discuss any other changes deemed necessary in a telephonic or perfsnnal interview . 1 
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I 
I 

The Commissioner is hereby authorized to charge any deficiency in fees or to credijt any 
overpayment in fees to Assignee's Deposit Account No. 09-0456. 

Respectfully Submitted, \ 



Date: ^yhft^jor tS^z^ ^*f 

Scott M. Tulino, Esq. 
Registration No, 48,3 1 7 

* 
■ 

Sean M. McGinn, Esq. 
Registration No. 34,386 

McGinn & Gibb, PLLC 

8321 Old Courthouse Rd. Suite 200 

Vienna, V A 22 1 82-3 8 1 7 ! 
(703) 761-4100 

Customer No> 21254 j 

CERTIFICATION OF FACSIMIT-R TRANSMISSION ! 

I hereby certify that I am filing this Amendment by facsimile with the United States 
Patent and Trademark Office to Examiner Julio J. Maldonado, Group Art Unit 2823 at fax; 
number (703) 872-9306 ftis 1 3* day of September, 2004. 

Scott M. Tulino I 
Reg. No. 48,317 
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